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INTRODUCTION 
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>— — This  memorandum  presents  the  reaulta  of  USL  measurements  taken  on 

Q-r  an  AN/SQS-26  sonar  dame  section  to  determine  if  a particular  modifica- 

Stion  reduces  vibrations  when  the  dome  section  is  excited  by  sonar 
transmissions. 

*-*-}  The  purpose  of  the  experiment  that  was  conducted  was  to  determine 

j——  how  an  additional  reinforcement  in  one  panel  of  the  dome  section  would 
affect  the  reverberant  build-up  of  waves  experienced  by  the  dome  window. 

5^  In  January,  1965,  USL  performed  a bending  wave  experiment  on  an  J 

S AN/SQS-26  dome  section.  The  results  of  this  experiment  which  are  pre- 
aented  in  reference  fa),  showed  that  a reverberant  build-up  of  waves 
occurs  when  the  section  is  excited.  In  an  attempt  to  reduce  this  build- 
up two  recommendations  were  made: 


fa)  Alter  the  panel  sizes  of  the  dome  window,  and 

fb)  apply  an  acoustically  transparent  damping  material  to  the 
dome  window. 

This  memorandum  discusses  the  first  of  the  two  recommendations. 

One  panel,  being  representative  of  the  panels  of  the  SQS-26  dome  section, 
was  modified  by  welding  a £'‘dia.  rod  equidistant  between  two  vertical 
trusses  in  order  to  reduce  the  panel  size. 


TEST  SOT-UP 


Facilities 


Of  the  two  USL  facilities  f Dodge  Pond  Field  Station  and  USL's  South 
Pier)  capable  of  being  used  for  conducting  the  experiment,  the  South 
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Pier  Facility  was  the  only  one  available.  A detailed  description  of  the 
test  assembly  is  presented  in  reference  (b). 

During  the  course  of  the  experiment,  the  noise  level  in  the  river 
was  found  to  be  negligible  for  these  experiments. 

Dome  Section 

An  AN/SQS-26  dome  section  ' USL  #158)  4 feet  by  4 feet  with  approxi- 
mately 10  inch  vertical  and  11-3/16  inch  horizontal  spacings  between  the 
trusses,  welded  as  shown  in  figure  1 was  used  as  a reference.  The  same 
dome  section  was  modified  by  welding  a 0.5  inch  diameter  rod  vertically 
in  the  center  of  panel  13,  as  shown  in  figure  2. 

Accelerometers 


Endevco  Model  2217  piezoelectric  accelerometers  with  Belden  8428 
cable,  a neoprene  jacketed  shielded  pair  cable,  were  employed.  Accelero- 
meters for  different  measurements  were  placed  at  various  positions  on  the 
dome  section  as  shown  in  figures  3,  4,  and  5.  In  these  figures,  the 
intersection  of  the  x and  y axes  is  at  the  center  of  the  dome  section; 
the  dotted  lines  represent  the  locations  of  the  trusses  supporting  the 
dome  window  on  the  Inside. 

Figure  3 shows  the  positions  of  10  accelerometers.  All  the 
accelerometers  were  located  horizontally  a distance  of  2.5  inches  above 
the  x-axla.  Accelerometer  #1  was  located  on  the  y-axis.  The  other 

accelerometers  were  evenly  spaoed  across  the  panel.  Accelerometer  #10 

was  located  over  the  next  vertical  truss  to  the  right.  This  figure  shows 
the  locations  of  the  accelerometers  for  both  the  reference  dome  section 
and  the  modified  dame  section. 

Figure  4 shows  the  locations  of  10  accelerometers  positioned  in  the 
vertical  plane  at  a distance  of  5.75  inches  from  the  y-axis  on  the 
reference  dome  section.  Accelerometer  #1  is  on  the  x-exls.  The  accele- 
rometers extend  vertically  to  accelerometer  #10  which  is  placed  over  the 
next  horizontal  truss  above. 

Figure  5 illustrates  the  positions  of  10  accelerometers  located 
vertically  and  5.75  inches  to  the  right  of  the  y-axis  of  the  modified 

dome  section;  these  locations  are  where  the  vertical  0.5  inch  dia.  bar 

was  located. 

Adhesive  and  Waterproofing 

The  accelerometers  were  bonded  to  the  dome  section  with  Armstrong 
A-2  Adhesive  mixed  with  Activator  A.  The  waterproofing  agent  was 


2 


Before  installation  of  the  accelerometers,  the  surfaces  of  the 
dome  and  accelerometer  bases  were  cleaned  with  acetone,  a metal  con- 
ditioner and  a neutralizer.  After  the  adhesive  was  applied  and  the 
cure  cycle  was  completed  the  primer  was  first  applied,  after  which  the 
waterproofing  agent  was  applied  and  allowed  to  cure. 

PROCETXJRE 

Measurements  were  made  at  a water  depth  of  12  feet  in  the  Thames 
River  (salt  water).  Before  the  dame  section  was  excited  toy  the  trans- 
ducer array,  it  was  lowered  into  the  water  and  allowed  to  soak. 

A General  Radio  Type  1553  Vibration  Meter  was  used  in  taking  the 
measurements.  The  array  was  driven  at  a level  below  the  onset  of  cavi- 
tation throughout  the  experiment  and  at  the  SQS-26  sonar  frequency. 

5 second  pulses  at  intervals  of  5 seconds  were  used  to  suit  the  stabili- 
zation requirements  of  the  instrumentation  that  was  used. 

Readings  were  first  taken  of  the  accelerometers  that  were  In  the 
horizontal  and  vertical  planes  of  the  reference  dams  section.  The  0.5 
inch  diameter  rod  was  then  welded  in  place  and  the  readings  repeated. 

RESULTS 

Figures  6 and  7 show  accelerations  in  peak  g's  measured  toy  the 
accelerometers.  Displacements  shown  in  figures  6 and  7 were  calculated 
from  the  measured  accelerations  using  the  relationship 


where  D - peak  displacement  (mils) 

a - peak  acceleration  (inohes/aeoond^) 
w - circular  frequency  (radians/ second). 

Figure  6 is  a plot  of  the  average  values  of  accelerations  in  peak 
g's  vs.  vertical  distance  from  the  x-axis.  Accelerations  with  and 
without  the  welded  rod  are  both  shown.  Without  the  rod,  the  maximum 
average  acceleration  is  216.28  peak  g's  as  compared  to  360.65  peak  g's 
with  a rod. 

Figure  7 is  a plot  of  the  average  values  of  acceleration  in  peak 
g's  vs.  horizontal  distance  from  the  y-axis.  Readings  taken  with  and 
without  the  welded  rod  are  tooth  plotted.  The  maximum  average  value  of 
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accelerations  without  a rod  is  316.36  peak  g's  as  compared  to  256  peak 
g's  with  a rod.  However,  the  accelerations  with  the  bar  are  generally 
higher  than  the  accelerations  without  the  bar,  see  figure  7. 

Tables  1,  2,  3,  and  4 present  all  the  readings  from  which  figures 
6 and  7 were  plotted. 


DISCUSSION 

From  this  experiment,  it  is  believed  that  further  addition  of 
stiffeners  to  the  dome  section  offers  no  advantage.  In  fact,  the  ampli- 
tude of  the  accelerations  due  to  the  reverberant  build-up  of  waves  after 
the  installation  of  the  rod  noticeably  exceeded  those  of  the  dome  section 
without  the  rod. 

This  is  due  to  the  fact  that  the  tielded  rod  was  probably  acting  as 
an  additional  source  of  bending  waves  as  well  as  a reflector  and  trans- 
mitter of  bending  waves  generated  at  the  trusses.  These  waves  would 
cause  a further  increase  in  the  reverberant  accelerations  since  they 
would  add  to  the  waves  already  generated  at  the  trusses. 

RECOMMENDATIONS 

Since  addition  of  stiffeners  to  the  dome  section  has  been  proven 
to  be  unsatisfactory,  the  work  being  done  on  acoustically  transparent 
damping  material  should  be  considered  as  the  next  most  advantageous 
approach  for  reducing  the  reverberant  build-up  of  free  waves  in  the 
dome  window. 


HOWARD  N.  PHELPS,  JR. 
Mechanical  Engineer 


PETER  F..  SEAMAN 
Mechanical  Engineer 
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Figure 


Accelerometer  Positions  for  Data  Shown  in  Figure  6. 
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